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BRIDGE  INSPECTION  REPORT  NO.  11C 
1979 

DELAWARE  CITY  BRIDGE 

1-01  GENERAL  INFORMATION 

The  Delaware  City  Bridge  over  the  Branch  Channel, 
known  locally  as  the  Fifth  Street  Bridge,  was  designed 
by  Ash,  Howard  Needles,  and  Tammen  and  was  constructed 
during  the  period  1932-33,  The  bridge  is  a  two-leaf 
bascule,  two-lane  highway  structure  with  a  clear  span 
of  89  feet.  Lift  span  service  was  discontinued  in 
1946.  The  length  of  the  structure  between  centerline 
of  trunnions  is  102  feet  and  between  ends  of  approach 
slabs  is  approximately  177  feet.  Vertical  clearance 
above  mean  high  water  at  mid-span  is  approximately  7 
feet. 

Center- to-center  of  girders  is  22  feet  6  inches. 

The  roadway  width  between  10-inch  high  curbs  is  20  feet 
which  is  divided  equally  into  single  northbound  and 
southbound  lanes.  The  deck,  which  was  installed  in  1966, 
is  open  steel  grating.  Concrete-filled  grid  sidewalks, 
4.7  feet  wide  with  steel  railing,  are  provided  full 
length  of  the  structure  on  both  sides. 

The  piers  are  hollow  concrete  caissons  which  the 
plans  indicate  are  founded  on  untreated  timber  piles. 
Skewed  timber  fenders,  providing  a  60  foot  clear  channel 
width  between  them,  protect  the  piers. 


The  structure  was  designed  to  carry  either  two 

15-ton  trucks  abreast  or  80  psf.  Rehabilitation  of 

the  structure  in  1971  to  permit  HS20  loadings  was  made 

in  accordance  with  AASHO  1969  Specifications  as  amended 

in  1970.  The  bridge  is  not  posted  for  load  limit  and 

* 

it  is  part  of  the  north  approach  to  the  Reedy  Point 
Bridge.  A  location  map  of  the  structure  is  presented 
in  Drawing  1-1.  The  bridge  is  posted  for  25  MPH  speed 
limit  on  north  and  south  abutments. 

An  elevation  view  of  the  bridge  is  shown  in 
Photograph  1-1  and  view  of  the  approach  roadway  and 
bridge  deck  is  shown  in  Photograph  1-2.  A  general  plan 
and  elevation  of  the  structure  is  presented  in  Drawing 
1-2,  appended. 

The  bridge  is  in  good  structural  condition.  Major 
-  items  observed  during  the  inspection  requiring  mainte¬ 
nance  and  repair  are  described  in  this  report  and 
summarized  at  the  end. 

1-02  INSPECTION  PROCEDURE 

The  superstructure  and  substructure  of  the  bridge 
were  inspected  from  the  ground,  timber  fenders,  roadway, 
"snooper"  truck  and  from  inside  the  pier  chambers. 

The  underwater  portions  of  the  substructure  were 
inspected  by  wet-suit  divers. 


-3- 


1-03 


RE S U LTS  OF  INSPECTION 
A.  SUBSTRUCTURE: 

1.  Piers :  There  is  no  evidence  of  settlement 
or  shifting  of  piers.  Outside  concrete  surface 
at  piers  has  spalls  as  shown  in  drawings  1-3  and 

s 

1-4.  The  inside  concrete  surface  at  north  pier 
has  spalls  in  the  roof  slab  (See  photograph  1-3) . 
The  concrete  wall  (well  area)  at  west  side  of  the 
north  pier  has  a  crack  about  4*  below  top  slab 
that  runs  horizontally  (See  photograph  1-4) .  The 
large  chamber  inside  the  pier  (previously  used  to 
accommodate  the  counterweight)  at  the  south  pier 
had  about  4 '  deep  water  and  at  the  north  pier 
about  2'  deep  water.  This  condition  indicates 
possibility  of  cracks  below  channel  water  level. 
Access  to  the  north  pier  chamber,  was  obtained 
through  the  abandoned  operator's  house  at  west 
side  of  bridge  and  to  the  south  pier  chamber 
through  a  manhole  in  the  east  sidewalk.  The  door 
in  the  operator's  house  and  manhole  cover  are 
welded  shut,  the  doors  in  pier  channel  faces  are 
also  closed,  therefore  preventing  transients  and 
children  from  gaining  access  to  the  pier  chambers. 
Inside  and  outside  trunnion  columns  are  in  good 
condition  except  for  corrosion  at  lower  half  of 
the  inside  column.  Most  of  the  anchor  bolts  are 
rusted.  The  inside  trunnion  column  support  flanges 
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at  the  base  are  also  badly  rusted  (See  photo¬ 
graphs  1-5  and  1-6) . 

2,  Fenders :  The  timber  fenders  are  intact.  The 
vertical  and  horizontal  timber  members  and  splice 
connections  are  intact  and  in  good  weathered 
condition. 

3.  Pier  and  Channel  Investigation  (Below  Water) 

An  underwater  inspection  of  the  piers  was  included 
in  this  inspection.  Visual  inspection  at  low 
water  line  and  probing  below  water  to  the  mud  line 
revealed  the  need  for  subsurface  repair  (See 
Drawings  1-3  and  1-4). 

A  hydrographic  survey  was  performed  in  the  area 
of  the  piers  and  timber  fenders  and  across  the 
channel  to  record  existing  channel  bottom  ele¬ 
vations.  The  fathometer  readings  were  taken  on 
seven  range  lines,  consisting  of  four  lines 
parallel  to  centerline  of  the  bridge  located  in 
line  with  the  ends  of  the  fenders  and  25  feet  east 
and  west,  respectively,  and  three  lines  parallel 
to  the  fenders,  one  each  along  the  outside  of  each 
fender  and  one  on  the  channel  centerline.  The 
soundings  were  related  to  bridge  elevations  shown 
on  the  contract  plans.  The  readings  were  taken 
during  calm  water  and  at  an  extremely  low  tide 
which  enabled  visual  inspection  of  the  faces  of 
the  piers.  The  results  of  the  soundings  are 
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recorded  on  Drawing  1-5,  appended.  It  can  be 
observed  that  some  silting  has  taken  place 
around  bank  area. 

B .  SUPERSTRUCTURE : 

Bridge  service  as  a  lift  span  was  discontinued  in 

* 

1946.  Since  that  time,  the  electrical  system  and  drive 
motors  were  removed.  In  1966,  the  original  timber  deck 
was  replaced  with  an  open  steel  grating.  In  1971 
additional  modifications  were  made  to  the  bridge  that 
included  installation  of  new  span  locks  at  the  center 
of  the  span  and  at  live  load  anchors,  and  the  strenth- 
ening  of  the  girders  to  upgrade  the  bridge  to  HS20  loading 

1 .  Metal  work  (inside  the  piers)  : 

Inspection  revealed  corrosion  of  metal  work  at 
juncture  of  trunnion  bearing  and  shaft  (See 
photographs  1-7  and  1-8) .  The  surfaces  of  bottom 

— -  flanges  of  the  main  girders  show  signs  of  rust 
(See  photograph  1-9)  .  This  is  due  to  debris 
collected  on  the  flanges.  This  can  be  avoided 
by  installing  a  drip  plate  on  the  bottom  flange 
in  line  with  outside  face  of  the  piers.  Paint 
on  metal  work  in  general  appeared  in  good  con¬ 
dition. 

2 .  Metal  work  (outside  the  piers) : 

The  main  girders  appeared  in  good  structural 
condition,  with  the  exception  of  some  scattered 
corrosion,  which  should  be  attended  to  (See 


photograph  1-10)  ,  The  paint  on  the  girders  is 

generally  in  satisfactory  condition.  The  welds 

on  the  pins  at  mid-span  are  cracked  and  rust  is 

accumulating  between  the  parts.  Neoprene  pads 

placed  at  the  mid-span  joint  to  cushion  the 

* 

girders,  have  split  and  are  in  poor  condition. 

The  locking  wind  device  at  mid-span  appeared  to 
be  in  good  condition.  All  rivet  and  bolt  con¬ 
nections  of  the  girders  were  found  to  be  intact. 

A  banging  noise  exists  at  the  mid-span  joint  due 
to  unequal  deflection  of  the  girders  caused  by 
unbalanced  live  load. 

3.  Floor  System:  The  floor  system  includes 
floor  beams,  laterals  and  stringers.  These 
members  appeared  to  be  in  good  condition  except 
where  the  stringers  rest  on  floorbeams.  There 
are  cracks  in  the  welds  and  corrosion  at  this 
juncture.  Existing  unused  holes  in  top  flange 
of  stringers  at  mid-span  are  corroded.  Bottom 
and  top  flanges  are  rusted  at  some  stringers  (See 
photograph  1-12) . 

Open  grid  floor  allows  debris  to  collect  on  floor 
system.  Moisture  absorbed  by  debris  initiates  the 
corrosion  of  metal  work  especially  top  of  flanges 
of  floor  beams  and  stringers.  Floorbeams  and 
stringers  need  spot  painting. 

4.  Roadways :  The  open  grid  deck  is  in  good 


condition.  There  was  evidence  of  few  cracks  at 
grid  and  stringer  welds.  The  roadway  dams  were 
found  to  be  in  good  condition  and  there  was  no 
noticeable  banging  noise  of  the  dam  plate  with 
the  passage  of  liveload.  It  was  learned  that 
Government  forces  did  repair' work  to  eliminate 
this  noise.  This  work  being  the  welding  of  clip 
angles  to  the  underside  of  the  dam  plate  and  to 
the  backwall.  Also  joint  caulking  material  was 
added  to  the  gap  at  top  of  plate.  The  top  portion 
of  the  filled-grid  sidewalk  is  exposed  and  shows 
surface  corrosion;  however  the  concrete  fill  is 
in  a  fair  condition.  The  plate  on  the  bottom 
side  of  the  grid  at  the  east  sidewalk  has  corroded 
(See  photograph  1-13) .  It  was  noticed  that  side¬ 
walk  joint  width  at  mid-span  was  not  uniform.  The 
gap  was  measured  to  be  3/16"  at  the  east  sidewalk 
and  1/16"  at  the  east  sidewalk  (See  photographs 
1-14  and  1-15) .  Bridge  steel  pipe  railing  is 
cracked  at  several  joints  and  should  be  rewelded 
and  spot  painted.  Bottom  pipe  of  railing  is 
rusted  at  many  places  and  the  end  post  at  south¬ 
west  end  is  missing  (See  photograph  1-16) .  A 
short  piece  of  guardrail  at  northeast  end  of  the 
bridge  approach  is  in  poor  condition  and  needs  to 
be  replaced.  The  concrete  slabs  over  the  north 
and  the  south  piers  are  in  good  condition.  Small 


spalls  were  observed  at  the  north  end  of  the 
north  slab. 

1-04  SUMMARY 

The  Delaware  City  Bridge  is  in  a  good  condition 
The  major  item  of  maintenance  and  repair  include  the 
shimming  or  adjustment  at  the  girder  liveload  anchors 
adjustments  to  the  end  dam  detail,  the  revision  of 
hanger  details  and  the  painting  of  metalworks  at 
corroded  areas.  Other  minor  items  of  repair  work  are 
listed  under  Recommendations. 

1-05  RECOMMENDATIONS 

Items  of  maintenance  and  repair  (those  marked 
with  an  *  could  be  done  by  Government  forces) . 

*  1.  Repair  broken  welds  at  open  grid  deck. 

*  2.  Spot  paint  following  structural  members: 

a.  Stringers  and  bracings 

b.  Floorbeams 

c.  Main  girders 

*  3.  Paint  inside  trunnion  columns  including  the 

bases  at  both  piers. 

*  4.  Paint  existing  unused  holes  of  stringers. 

*  5.  Repair  broken  welds  in  bridge  railing,  replace 

southwest  end-post  of  railing  and  paint  the 

rusted  area. 

6.  Repair  spalls  in  concrete  at  inside  and 

outside  surfaces  of  piers. 

*  7.  Repair  east  concrete  sidewalk  at  mid-span. 
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*  8.  Replace  section  of  guardrail  on  northeast 
corner  of  the  structure, 

9.  Revise  roadway  dams  at  piers  with  a  more 
permanent  and  stronger  detail. 

10.  Revise  hanger  detail  and  wind  connection 
detail  at  mid-span  to  effect  a  stronger 
connection  that  will  allow  for  equal  deflec¬ 
tions  of  the  girders. 

11.  Provide  drip  plate  on  bottom  flange  of  girders. 
*12.  Wash  debris  accumulations  annually  to  avoid 

corrosion,  from  top  surface  of  floor  system 


metalwork . 


Delaware  City  Bridge 
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Photograph  1-3  -  Concrete  spalls  and  exposed  reinforcement, 

roadway  slab,  northeast  side,  north  pier. 


Photograph  1-4  -  Horizontal  crack  west  wall  of  well 

at  north  pier  . 


Delaware  City  Bridge 
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Photograph  1-7  _ 


Corroded  metalwork 
of  trunni^  u  .  at  Juncture 

east 


Photograph  l-«  _ 

Corroded  metalwork  at 
Juncture  of  trunnion 
bearing  and  shaft,  east 
trunnion  at  north  pie?? 


Delaware  City  Bridge 
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Photograph  1-9  -  Rusted  bottom  flange,  east  of  west 

girder,  inside  north  pier. 


Photograph  1-10  -  Corrosion  of  girder  flange  at  bottom 

cover  plate,  south  end  of  west  girder 


Photograph  1-11  -  Broken 

.weld  and  rust  at  pin 
connection  at  mid-span. 


Delaware  City  Bridge 


Photograph  1-15  -  Joint  opening  at  mid-span, 

east  sidewalk. 
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Photograph  1-16 

Missing  southwest  corner 
end  section  of  rail, 
note  rust  at  bottom  chord 
of  rail  and  sidewalk  grid 
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U.S.C.G.S.  B.M. 
NO. 5 

DATE!  1956 
ELEV.  19.069 


notes: 

ELEVATIONS  REFER  TO 
DELAWARE  RIVER  DATUM. 

MAY  1969  GROUND  LINE 
REPRODUCED  FROM  CORPS  OF 
ENGINEERS  HYDROGRAPHIC  SURVEY 
DATA. 

JUNE  1973  a  MAY  1975  GROUND 
LINES  PLOTTED  FROM  FATHOMETER 
SURVEYS  BY  OCEAN  COUNTY  DIVING, 
LTD. 

AUGUST  1979  GROUND  LINES 
PLOTTED  FROM  FATHOMETER 
SURVEYS  BY  OCEAN  COUNTY  DIVING, 
LTD. 
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INSPECTION  REPORT 


An  inspection  was  conducted  of  the  north  and  south  abutments 
of  the  Fifth  Street  Bridge,  Delaware  City,  Delaware  on 
August  15#  1979-  The  underwater  portion  of  the  inspection 
was  made  by  a  diver  using  self-contained  air  supply. 

Most  of  the  inspection,  however,  was  done  in  the  dry  because 
of  a  blow-out  tidel^  Fathometer  sodhdings  were  also  taken. 

NORTH  ABUTMENT 

All  measurements  of  the  eroded  areas  are  made  from  the 
bottom  of  the  steel  line  (south  face).  Reference  should 
be  made  to  bridge  plans  for  prsition  of  plate  on  the  abutment. 
This  pier  is  in  generally  good  condition.  Most  of  the 
eroded  areas  are  concentrated  along  the  tidal  zone  of  the 
pier. 

There  is  a  spalling  area  at  the  southwest  comer  of  the 
abutment.  The  top  of  the  spall  is  3' 6"  below  the  steel 
line  and  extends  downward  four  (4)  feet.  The  depth  of 
the  spall  is  4"  at  the  corner  and  extends  3”  around  the 
west  face.  This  spall  extends  nine  (9)  feet  horizontally 
along  the  south  face  where  it  tapers  to  one  (1)  foot  in 
height  and  l"-2"  in  depth.  The  tapered  end  of  this  spall 
is  6* 6"  below  the  steel  plate. 

Along  the  south  face  there  are  six  round  spalls.  They  are 
located  along  the  same  level  of  the  tidal  zone  and  are 
included  in  a  area  starting  twelve  (12)  feet  inside  the 
southwest  corner  to  ten  (10)  feet  inside  the  southeast 
corner.  These  spalls  are  evenly  spaced  at  three  (3)  feet 
intervals  and  range  4” -8”  in  diameter,  2" -3"  in  depth  and 
are  located  6'6"  below  the  steel  line. 

(1)  Blow  out  tide  is  an  extremely  low  tide 
caused  by  westerly  wind  in  conjunction 
with  full-moon  phase. 


There  is  a  spall  located  at  the  southeast  corner,  the  top 
of  which  is  6'6"  below  the  steel  line.  It  extends  downward 
three  (3)  feet.  It  is  up  to  2“  in  depth  and  extends  from 
the  corner  along  the  south  face  a  distance  of  three  (3) 
feet. 

SOUTH  ABUTMENT 

All  measurements  of  eroded  areas  are  made  from  the  bottom 
of  the  steel  line  (north  face). 

A  spall  is  located  on  the  north  face  five  (5)  feet  from 
the  northeast  comer  and  2 ’8"  below  the  steel  line.  It 
consists  of  a  round  depression  4"  in  diameter  and  2^" 
in  depth.  This  spall  then  tapers  horizontally  to  the  west 
for  one  (1)  foot  and  shallows  to  a  depth  of  1". 

Another  spall  is  located  on  the  north  face  4’2"  below  the 
steel  line  and  ten  (10)  feet  from  the  northwest  corner. 

It  measures  12"  high,  15"  horizontally  and  1"  in  depth. 

A  spall  is  located  at  the  northeast  corner  starting  at 
approximately  seven  (7)  feet  below  the  steel  line  and 
extends  down  two  (2)  feet.  The  spall  is  4"  in  depth  at 
the  corner.  The  depth  of  the  spall  shallows  as  it  extends 
one  (1)  foot  along  the  east  face  and  two  (2)  feet  along 
the  north  face. 

Also  noted  was  a  spall  located  at  the  northwest  comer. 

It  begins  4*7"  below  the  steel  line  and  extends  down  5'6". 
It  is  6”  in  depth  at  the  comer  exposing  steel  re-bar.  The 
depth  of  the  spall  shallows  as  it  extends  four  (4)  feet 
along  the  north  face  and  one  (1)  foot  along  the  west  face. 
There  is  a  superficial  spall  line  located  along  the  north 
face.  This  line  is  four  (4)  feet  above  the  ground  line 
exposing  only  the  concrete  aggregate. 
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